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I. Cardiovascular Disease Caused by Cigarette Smoking 

1. Types of disease: Acute myocardial infarction 

Sudden death 
Stroke 

Peripheral vascular disease (including carotid and renal 
vascular disease) 

Abdominal aortic aneurysm 
Vascular restenosis after thrombolysis, CABG or 
angioplasty 

2. 20% of cardiovascular disease death attributable to cigarette smoking. 

3. Cardiovascular risk is rapidly reversible, with at least a 50% decline in risk in one 
year. 

4. There is a dose-response for cigarettes per day, but event risk rises sharply at low 
smoking rates and tends to plateau at higher smoking rates. 

5. Risk for cardiovascular disease is interactive with hypertension, diabetes, and 
hypercholesterolemia. 

II. Potential Mechanisms for Tobacco-Induced Cardiovascular Disease 

1. Thrombosis 

2. Relative hypoxemia (reduced oxygen deliver)' from blood) 

3. Endothelial dysfunction 

4. Enhanced angiogenesis 

5. Lipid abnormalities (increased oxidized LDL, increased VLDL, decreased HGL) 

6. Hemodynamic stress 

7. Coronary vasoconstriction/vasospasm 

8. Inflammation 

9. Increased adhesion of neutrophils and monocytes to endothelial cells 

10. Hyperhomocystinemia 

11. Insulin resistance 

12. Enhanced arrhythmogenesis (catecholamine release) 
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III. Evidence for and Mechanisms of Smoking-Induced Thrombosis 

1. Less severe underlying atherosclerosis after acute myocardial infarction in 
smokers compared to nonsmokers. 

2. High prevalence of thrombosis after sudden death in smokers compared to 
nonsmokers. 

3. Enhanced platelet aggregation. 

4. Decrease plasminogen activator release and increased levels of plasminogen 
activator inhibitor. 

5. Increased blood viscosity: increased fibrinogen, polycythemia (related to CO). 

IV. Chemicals in Tobacco Smoke Suspected to Contribute to Cardiovascular 
Disease 

1. Oxidizing gases 

2. Carbon monoxide 

3. Nicotine 

V. Oxidizing Gases and Cardiovascular Disease 

1. Cigarette smoke produces an extraordinarily high level of oxidant stress. 

2. Increased oxidized LDL — more atherogenic. 

3. Induces endothelial dysfunction; reduced NO release. 

4. Oxidation of free fatty acids, associated with platelet activation. 

5. Cigarette smoking-induced endothelial dysfunction is reversed by antioxidants. 

6. Oxidant gases result in generation of isoprostanes (free radical-catalyzed products 
of arachidonic acid), which may activate platelets via thromboxane receptor. 

VI. Carbon Monoxide and Cardiovascular Disease 

1. CO binds the hemoglobin, reducing oxygen delivery to myocardial cells. 

2. Lowers exercise capacity to onset of angina or peripheral claudication. 

3. Decreases ventricular fibrillation threshold. 

4. Chronic CO exposure results in polycythemia, which contributes to 
hypercoagulability and thrombosis. 

VII. Nicotine and Cardiovascular Disease 

1. Increases blood pressure and heart rate, which increases myocardial oxygen 
demand and, by sheer stress, may contribute to vascular injury'. 

2. Coronary vasoconstriction, which can reduce myocardial blood supply and 
contribute to vasospasm. 

3. May contribute to endothelial dysfunction (reduced NO release). 

4. No direct effect to activate platelets. 

5. Clinical studies suggest that nicotine is not a major factor in smoking-induced 
myocardial ischemia. 
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a. Transdermal nicotine treatment of smokers with severe coronary heart disease 
results in higher plasma nicotine levels but less cigarette consumption — and 
less exercise-induced reversible myocardial ischemia. 

b. Transdermal nicotine in patients with cardiovascular disease produces no 
increased risk compared to placebo. 

VIII. Genetic Influences on Cigarette Smoking-Induced Cardiovascular Risk 

1. Coagulation factor 5 gene polymorphism (Q506) — increased risk of MI and 
death in smokers. 

2. Beta fibrinogen gene (G455A) polymorphism — increased risk of coronary heart 
disease in smokers. 

3. Serotonin transport gene polymorphism — increased coronary heart disease risk 
in smokers. 

4. Endothelial nitric oxide synthase gene polymorphism — increased risk of 
coronary heart disease in smokers. 
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Notes: 
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